Subtractive P-supermedian Functions and P-absorbant Sets on   by Mărginean, Diana
 Procedia Technology  22 ( 2016 )  922 – 925 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the “Petru Maior” University of Tirgu Mures, Faculty of Engineering
doi: 10.1016/j.protcy.2016.01.085 
9th International Conference Interdisciplinarity in Engineering, INTER-ENG 2015, 8-9 October
2015, Tirgu-Mures, Romania
Subtractive P-supermedian functions and P-absorbant sets on N∗
Diana Ma˘rginean
“Petru Maior” University of Taˆrgu Mures
N. Iorga street nr. 1, 540088, Romania
Abstract
In this paper we characterize the speciﬁc case of subtractive P-supermedian functions on N∗ and P-absorbant sets.
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1. Introduction
If (X,B) is a measurable space and pB the numerical positive measurable functions on E we denote a kernel on
(X,B) a map V : pB → pB with properties:
1. V0 = 0
2. V(
∑
n fn) =
∑
n V( fn).
Deﬁnition 1. A map s ∈ pB is called V supermedian if Vs ≤ s.
Remember that is denoted by S := SP the P-supermedian functions set and S f = S fP the set of P-supermedian and
ﬁnite functions.
We consider two order relations on S one natural order denoted by “ ≤ ” deﬁned by s ≤ t de f⇔ s(x) ≤ t(x), ∀ x ∈ X
and second order named speciﬁc order denoted by “  ” deﬁned by s  t ⇔ (∃) u ∈ S such that s + u = t.
Deﬁnition 2. A function s ∈ S f is called subtractive if for any t ∈ S f we have s ≤ t it follows that s  t.We denote
S fh the set of functions s ∈ S f which are subtractive.
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Proposition 1. We have that:
u, v ∈ S fh ⇒ u + v ∈ S fh
u ∈ S fh , α ∈ R+ ⇒ αu ∈ Shf
u ∈ S fh , v ∈ S fh , v  u⇒ v ∈ S fh
u ∈ S f , un ↑ u, un ∈ S fh ⇒ u ∈ S fh
u ∈ S f P-invariant ⇒ u ∈ S fh .
Proposition 2. Any s ∈ S f is writed uniquely s = u + v, u ∈ S fh , v doesn’t have nonzero lower bounds from S fh .
Deﬁnition 3. A set A ⊂ X is called P-absorbant if there exists s ∈ Sp with A = [s = 0].
Proposition 3. A set A ⊂ X will be P-absorbant if and only if ∀ x ∈ A we have pxy  0⇒ y ∈ A.
Remark 1. If P is transient then A ⊂ X will be P-absorbant if and only if there exists s ∈ S fp with A = [s = 0].
Proposition 4. Let A ⊂ X and suppose P is transient. Then A will be P-absorbant if and only if RAs  s, for any
s ∈ S fP.
Proposition 5. The set of P-absorbant parts of X forms a topology on X with the property: if (Gn)n ∈ τa it follows
that ∩nGn ∈ τa.
Proposition 6. We suppose that P is a transient kernel and let x ∈ X. Then Gx is subtractive if and only if {x} is
P-absorbant.
Proposition 7. Let be P∗-adjoint of P. Then A ⊂ X is absorbant with respect to SP if and only if CA is absorbant
with respect to SP∗ .
2. Characterization subtractive functions on (N∗)
Let be (X,≤) on ordered set. We suppose that the set is locally ﬁnite, i. e ∀ x, y ∈ X the set [x, y] := {z ∈ X | x ≤
z ≤ y} is ﬁnite.
If x ∈ X then
(−∞; x] = {z ∈ X | z ≤ x}
[x;+∞) = {z ∈ X | x ≤ z}
Deﬁnition 4. If x ∈ X, is called previous of x an element y ∈ X, y < x such that  z ∈ X, with y < z < x. The previous
set of x is denoted by Πx.
If x ∈ X then for any y ∈ X is denoted by ωy(x), number elements of set [y, x].We remark that ωy(x) = 1⇔ y = x,
ωy(x) = 0⇔ y ≤ x and ωy(x) = 2⇔ y ∈ Πx.
If x ∈ X, x is minimally⇔ Πx = φ.
Deﬁnition 5. Is denoted with P kernel on X, deﬁned by
P f (x) =
⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
∑
y∈Πx f (y), if Πx  φ
0, if Πx = φ.
Proposition 8. Let A ⊂ X. Then A is P-absorbant if and only if y ∈ A, x < y it follows that x ∈ A.
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Remark 2. If x ∈ X then {x} is P-absorbant if and only if x is minimally. Only P-potentials on X that are subtractives
are of the form Gf with f (x) > 0 if and only if x is minim point from X.
If (X,≤) is an ordered set, then “ ≤∗ ” is ordered relation on X given by x ≤∗ y if and only if y ≤ x.
Proposition 9. If P is a kernel associated by “ ≤′′ and P∗ kernel associated by “ ≤∗ ” then P∗ is adjoint of P.
We denote by N∗ the natural number set n ≥ 2. On this set we consider the order relation given by divisibility we
write x  y instead of x | y).We denote by P the set of prime numbers of N∗.
If x ∈ N∗ then x is minimally⇔ x ∈ P.
If x ∈ N∗ then y will be previous of x (y ∈ Πx) ⇔ (∃) p ∈ P such that x = yp. So y will be successor of
x⇔ (∃) p ∈ P, with y = px.
We will denote with P the kernel on N∗ deﬁned by
P f (x) =
⎧⎪⎪⎨⎪⎪⎩
∑
p∈P f
(
x
p
)
, if x  P
0, if x prime,
and P∗ adjoint of P with respect to measure m, i. e. P∗ f (x) =
∑
p∈P f (xp).
If x ∈ N∗ and we use the decomposition in prime factors of x, x = Πp∈Ppxp , where xp is the biggest natural number
such that pxp | x.
Then for any x, y ∈ N∗, x = Πp∈Ppxp , y = Πp∈Ppyp ,
Gx(y) =
⎧⎪⎪⎨⎪⎪⎩
0, if x  y
(∑p∈P(yp−xp))!
Πp∈P(yp−xp)! if x  y
Remark 3. A function s ∈ SP will be subtractive if and only if h = G f , where f = 0 on N∗ \ P.
Proposition 10. A function s ∈ S fP∗ will be subtractive if and only if is P∗-invariant.
We denote by u function from S fP, deﬁned by
u(x) :=
∑
p∈P
Gp(x).
Obviously u is subtractive in S fP and u > 0.We denote by K := {t ∈ S fp∗ | [u, t] ≤ 1}, where
[u, v] = sup
{∫
G f · gdm | G f ≤ u, G∗g ≤ v
}
=
= sup
{∫
fG∗gdm, G f ≤ u, G∗g ≤ v
}
.
We deﬁne on K the coarsest topology for which every function K  t → t(x) is continuous, where x ∈ N∗.
Therefore the set K is compact with respect the above topology.
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